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ABSTRACT 

Three species ol Xenophoridae are reported Irnm tlie tertian 
of western South \nieriea Xcnophoni amliti'jyni new species 
from the Oligocene ol Pern. Xcnojriumt paulbuic new species 
from the Miocene Xuvidad Formation ol cential (‘hilt*, and 
Stcllaria kricgcrhuiiholtli new species Irorri the tertian of Pen- 
insula \raiico, south-central Chile. All ol these species are first 
records oi Xeuophoiidue lor tile respective countries. The re- 
lationship ol South American A niophora species with Tertian 
New Zealand taxa and the dillicultv in ideiitilying a species 
doseK related to the other South Vuieriean Stclldria are dis¬ 
cussed. 


INTRODUCTION 

Xenophoridae arc 1 a group ol exclusively warm-water ma¬ 
rine gastropods. The biologv, lossil hist on. and taxonomy 
of 25 recent species has Been reviewed In Ponder 
(19S3), who reeogni/ed the single genus Xcnophoni Fi 
seller von Waldheim. 1S07, including the snbgenera 
Xcnophoni veu.su slricltn Ouuv/us Swainson. 1S40. and 
Stcllaria Schmidt. 1332. However. most workers now 
recognize these at the generic rank (e.g., kreipl and All. 
1999), a view that is followed here. Where* known, the 
protocouch in Xcnophoni species consists ol about 3.5 
low trochospiral whorls (Bandel. 1993: pi. 12, fig. 1 a 
type ol morphology that indicates planktotrophie devel- 
opment. which in turn suggests long-distance dispersal. 

Ponder (19S3) also described Tertian lossil species 
irom Australia, while in an earlier work. Bon 197< re¬ 
viewed the Ceno/oie Xenophoridae ol New Zealand 
which include an Eocene to Miocene species, a Miocene 
species and a Pliocene to Recent species. Until now Ue- 
nozoie Xenophoridat* have never Been recorded Irom 
Pern or Chile. 


Mailing address: Box 13061, Burton. W\ 9S0I3 US \ 


CEOLOCY OF FOSSJL-BFARIXC LIXALITIKS 
Pise < > B vsi\. Pkiu 

The Piseo Basin ol southern Peru (Figure 1 is a lorcarc 
hasin (Dunhar et al.. I990 1 with lour (^positional se¬ 
quences containing upper Foceiic. Oligocene. lower to 
middle Miocene. and middle Miocene to lower Pliocene 
sin'll and littoral deposits DeVries. 1993 Specimens ol 
Xniophom are most olten loimd in massive, biotin hated, 
medium-grained sandstones ol the Oligoeene Otinna 
Formation between Paracas and Bahia de la Indepen- 
deiicia (Figure 1 together witli valves o] Cardita unr- 
dh Rivera. 1957 The Yrunp/uuY/-l>earing sandstones in 
leipret(*(l as shallow-watt*?' nearshore siiclI deposits, 
overlie a basal transgressive sequence ol medium-bod 
(led coarse-grained sandstones with nearlv monospecific 
mollnseaii assemblages ol Tui'ritclla or (hind, and un¬ 
derlie a thick sequence of thin-bedded. (liliaceous. fiue- 
grained siltstoncs with thin-shelled valves ol ( hlanujs 
and lisli scales ol sardines and anchovies DeVries 
199V. 

Internal molds ol probable Xcnoplnn'd species are also 
found in a fault bound outcrop ol pebblv coarse grained 
sandstone overlooking the lower Rio lea vallev Hgure 
1 The mollnseaii fauna associated with the molds sug¬ 
gest a late Eocene age and hence assignment to (lit* Par¬ 
acas (boiip. 

N \\ ID XI) FoiiVI VTIOV l 1ATHM ( dill I 

The Naviclad Formation Darwin. 1S16 is known lor a 
rich mollnseaii fauna that was last reviewed extensively 
hv Philippi 1 SS7 Sediment deposition as indicated In 
micro fossils range's Irom intertidal to outer shell. Most 
of the specimens ol Xcnophoni described here have 
been recovered from grav deepwater siltstone (hat todav 
forms (he intertidal platform at Pmita Perm Figure 2 
these deposits have been (lati’d with foraminilers In 
1 )ivmel in I term. 1969. p. 71 as Lower Miocene Bur 
digaliaii However. Tsiiehi et al. 1990 and Ibaraki 











Page 72 


Tin; NAUTILUS. Vol. 1 16. Vo. 3 



Figure I. Fossil localities for Xniophora ('unlitig'ni in the Pisco Basin ot Beni. 


1BB2 lia\e pointed out that an Upper Miocene age 
I ortonian ' is more likek. 

\d(litioital specimens liavi* heen collected north ol the 
Hio Bapel and Iroin Malan/as, both also in the area ol 
Na\ it lad Figure 2 The sediments ol these localities are 
believed to he contemporaneous with those ol Pmita 

P< 'i ro. 


In the tide and nsnalK \ield specimens ol the crab Can¬ 
cer araucanns Philippi. I3S7. Because this loealitv has 
not been dated until now. the age oi the Stcllaria re¬ 
mains uncertain. 


M \ II THAI S \ M ) MFTIIODS 


L< • i\i \ i k >\, Pi \i\si i \ Ah\i < <>. SOI TH¬ 
IN! < lllll 


i urination has been defined Ironi cores 
\raneo. It consists ol grav siltstoii(*s 
( Lima I BBS) \il similar silt 
tIK have been considered to be¬ 
llow* \er. analvsis ol tin* mollus- 
\l oeene age at least lor part ol 
Ni -ken. unpublished data'. 

n described herein was lonnd in 
irom a coastal eliil with expo¬ 
sures ol grav siltstoir tin* east ol Pnnta Millongue 
Figure 2 These coin n tionan nodules atv washed free 


dat« d o I 
stones o' n 
long m I Ins I* m 
c<m lamia \ng 
tlx ‘St * sediment 
The Sf cl I arm 
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Sj’t < 

i coneretionarv i.oi 


Specimens described or mentioned in this stndv are de¬ 
posited in the collections ol the billowing nmsenms: Oe- 
parlamentn de Paleontologfa de Yertebrados, Musro de 
I listoria Natural de la l niversidad de San Marcos. I ima. 
Pern MUSM INN ); Departamonlo de Paleontologfa de 
Inverlebrados. Mnseo Naeiona! do I listoria Natural. 
Santiago d( v (Tile (S(»().PU; and Senekenberg M nseiim. 
FranklurL (derniam SMF Photographs were taken us¬ 
ing a Leicallex SL2 camera Images were scanned irom 
Ilford I PI 125 black and white 55 mm negatives using 
an \cer ScanWit 2720S film scanner and processed with 
Photoshop (LB. 
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Figurc 2. Fossil localities tor Xrunfriuini fxnilinar Vividad area and Stcllaria kric^crhartholdi Peninsula \rauco in ( rntral 
Chile. 


S3 STFM ATK PALEOXTOI A XA 

Familv Xenuphoridae Pliilippi. 1353 

Genus Xntopliora Fischer von Waldheim, 1307 

Type Species: Xcnophoni laevigata Fischer \on Wald¬ 
heim, 1307 ( = Troclm.s ('oiK'hijIio/ilionis Horn, 1730' 

Xrnojihora rarditig’ra new species 
t Figures 3- 1 1) 

Di agnosis: Moderate si/e. moderatelv tall spin*; base 
without spiral sculpture: dorsal surface with weaklv op 
isthocline to spiral irregular lirae. 

Description: Diameter up to 30 min Spiro angle 70 
90°; whorls and spin 1 Hat-sided to \er\ slightK convex. 
Protoconch poorlv preserved. base flat to slightk eon 
cave; neither spiral nor subspiral sculpture lines 
threads, rugae) evident; colabral growth linos and ridges 
present. No umbilicus in adults; none evident in juve¬ 
niles; thick columella. Dorsal surface with weak prosoe 
line growth lines and coarse, wavv lirae that are weaklv 
opisthoeline to irregular! v spiral. No prosocline nor op 
isthocline :t\ial cords. Cemented objects evenlv spaced. 


about seven per whorl, increasing in si/e on later whorls: 
less than 50*? ol she'll covered. Xpert lire unknown. 

Tv pe Material: llolotvpe 3MF 323030 figures 3 5 . 
height 17 nun, diameter 30 mm 5 paratvpes: 3MI 
323010. height Hi mm, diameter 50 min, 3MI 3230 11 
t figures b 3'. height 13.5 nun. diameter 22.o mm. 
ML3M l\\ I figures Oil, height 21 mm. diameter 
32.5 mm. Ml S\ 1 INV 2, height 15 mm. diameter 20.5 
mm. Ml S\l 1\\ 3, height 13 mm diameter 21.5 tniu. 

Tvpe Focalitv: D\ 031 3. northwest ol Foma t uesta 
(diilcatav. about 1 km north oft Minot ranat airhuas mail, 
about 5 km east Plava Carlmas. in ridge-lorming sand¬ 
stone bed. 120.5 m in measured section. I I 113)0" 3 
703)3'17" W' Pnnta Grande 1:100.000 quadrangle . 

Ftvmologv: Named alter (‘ardita. the bivalve most 

often cemented to this species, and gm/. the Latin root 
signifying to bear or earn.’ 

Occurrence: Otunia Formation. ( )ligocene. between 
Paracas and balna de la Indej)endencia Peru. Possiblv 
from the uppermost Focene. 

Discussion: 3 j><•< -miens ol XciHtphoni earditig va new 

species differ in several respects from those ol V eon* 
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rimirrs 3-12. Hit ir\ > rn 3-11. \rnof)ln>ra carditityra new species. 3-5. I Iolot\~|i(v SNIP 323039. Iiri^ht 17 imn 

diameter 36 mm fi-S. I imOp< s\ll 323011. height 135 mm. diameter 22.5 nun 9-1 1. ParatApe Ml SM IW 1, height 21 mm 
(1 ameter >2 5 mm 12. \< n<>i>h m fHtuUwu new species Paratvpe S(3 ).PI 5991. diameter 15} mm 
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chijliophora Born. I7S0 , a species witli a fossil record 
that may extend back to the Eocene and which is pres¬ 
ently found off the coast of both eastern and western 
North and Central America Ponder, 19S3 . The latter 
species is characterized by rugose cords on the dorsal 
surlace; waxy lirae that are distincth opisthocline: base 
with weak spiral sculpture; an umbilicus in juxeuile spec¬ 
imens; and a thin columella and umbilical callous in 
adults. Specimens of A card'itinera, in contrast. haxe nei¬ 
ther rugose spiral cords, strongk opisthocline lirae nor 
spiral sculpture on the base, and have a thick rather than 
thin columella. 

Xcnophora canlitigcra most doselv resembles A flcmin- 
gt Ben, 1977, an early to middle Miocene species from 
New Zealand that mav he part of a lineage that includes 
A prognata Finlay, 1926 late Eocene to middle Mio¬ 
cene) and A ticozelanica Suter. 190S eark Pliocene to 
Recent). Specimens of A flcmingi are also inoderatek tall 
and straight-sided, lack an umbilicus, have weakk dexvl- 
oped to obsolete spinil sculpture on the base, and are onlv 
p;irtially coxerec) bx cemented debris that increases in size 
towards the aperture. The principal difference between A 
can I itinera and X. flemingi is that dorsal lirae on the latter 
are distincth' opisthocline. 

Xcnophora paulinac new species 
Figures 12-16) 

Diagnosis: Shell large, umbilicus closed, whorl outline 
concaxe. Subsutural ramp reaching hallwax onto prexi- 
ous whorl. Dorsal surface betxveen cemented objects 
with coarse xvaxv lirae and prosocline axial growth lines. 

Description: Shell large holotxpe diameter 132 nun. 
height 62 mm 1 , with depressed spire iangle about I05 : . 
peripheral flange unknown. Protoconch unknown. No 
umbilicus in adults mo juxeniles known), xvhorl outline 
concaxe due to subsutural ramp reaching about hallway 
up onto prexious whorl. Dorsal surface 1 betxveen ce¬ 
mented objects with coarse waw lirae as well as pr<isoc¬ 
line axial growth lines. Base weakk* concaxe. sculptured 
with low, narrow, irregular, collabral growth lirae 1 . At¬ 
tached camouflaging objects seem to include 1 either 
high-spired gastropods or concax e-side-up bixahes up 
to 50 mm wide' Basal apertural lip regulark and shal- 
loxvk curved. Aperture unknoxxm. 

Txpe Material: Holotxpe SMF 323042 figures 13- 
14), height 62 mm, diameter 132 nun. Punta Perm: 
paratxpes SCO.PI 5991 figure 12 , diameter 154 inm. 
Punta Perm, SCO.PI 5992 figures 15-16 . spire frag¬ 
ment, height 16 mm. Matanzas. 

Type Localitx: Intertidal platform at Punta Perm, 
central Chile. 

Etymology; Named after Paulina S. Yaspiez I llanrs 
friend and colleague, who found part of the ripe material 

Occurrence: Xaxidad Formation, Tortoniau. Naxidad 
area, central Chile. 


Discussion: Xf'iiophora paulinac new specie* differs 
from most other species bx its large si/e. The ouk sim- 
ilarly l argt* species is the Eocene to Miocene New Zra- 
land Xi iiophora prostata Finlax. 1926 see Ben. 1977 
Ironi which it diflers in having concaxe rather than con- 
xe\ whorls formed In a subsutural ramp reaching about 
hallway up onto previous whorl. 

Prexiouslx. faxera 1979 stated that Iris Twchita g/- 
g <anted also Irom the Naxidad Area, might proxe to be 
a Xcnophora Ilowexer Tax era 1979 proxidrd no di¬ 
agnosis to separate his species from other taxa. and lit' 
did not figure the specimen. Gonseijiientk the name is 
considered unavailable under ICZN Article 13.1 1. 

Genus Stcllaria Schmidt. 1 S32 

Txpe species. Trochns solans Limit*. 1764 

Stcllaria briefer!mrtholdi new species 
Figures 17-20 

Diagnosis: Spire short, with narrow peripheral flange 
dixided into prominent, blunt digitations. No umbilicus 
Base lightlv convex, with distinct collabral growth lines. 

Description: Short spire, peripherx dixided into about 
10 prominent blunt digitations. No umbilicus. Whorl 
outline and sculpture unknown, because original shell is 
dissolved except lor peripherx and digitations. but out¬ 
line appears to be w eakk convex. Base slight lx coin ex 
with distinct collabral growth lines 

Holotxpe: SCO.PI 5993 figures 17-20 . height 24 
mm. diameter with attachments 60 mm. spirt 1 angle 95 

Txpe Localitx: Northeast ol Plaxa Millongue. Penin¬ 
sula Arauco. south-central (Tile. 

Etxmologx: Named liter Bolt kriegerbarthold. who 
did the difficult preparation ol this speeimen. 

Occurrence 4 : Northeast ol Punta Millongue. Penin¬ 
sula Arauco. south-central (Tile. 

Discussion: Stcllaria krii "crhartholdi differs from all 
other species of this genus in having a closed umbilicus 
Tilt 1 ripe species. 5 Solaris lias tubular spines, a leatiirt 
that cannot be observed m S krit gc rharlhoUli S km- 
g crhariholdi most resembles the Ohgocnie to Pliocene 
N tcsti<z< ra Broun. 1 S31 with its two Recent subspr- 
cies. in liaxing a strongk digitate periphenil rim S /cs- 
tizera fixed in the Mediterranean and spread to Atlantic 
Mrica and the Gulf of \drn. \s suggested bx Ponder 
19S3 . A tcstbJs ra could liaxe exolxed Irom the Eocene 
5 conica Dali. 1S92 from Mississippi, which also might 
be 1 regarded as ancestral to .S kricji rhariholdi. 5 arnica 
has the umbilicus almost obscured bx the parietal callus 
McNeil and Dockerx. 1954 11 ic coinpletelx closed 

umbilicus would also pistilx inclusion ol this species in 
Xcnoffhora. suggesting that this species or species lint 
lost its camouflaging habit and exolxed Irom a different 
ancestor than Sti liana s.s. Ilnxxexer. this \ic 4 \\ is not fol- 
low ed here. 
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I > ;ir;it\ j> spire iVagmrnt. height H) min, 


propriate lor S krir^crhartholdi It docs not seem jus¬ 
tified to creel a new genus lor this species because a 
c losed umbilicus is also present in \ntophoia and. then - 
Ion*, seems to bo an old invention ol the lamih. Char¬ 
acters separating Stcllaria from Xcnophora are reduced 


Hemarks; 

H)Sd has t< 
closed umhilicn 
noted that the placei < i> 
pleteK satisfactory a con 


lor Stcllaria given In Ponder 
I to include species with a 
chart holdi Ponder i IDS.')) 
S /es/zgew "is not com* 
i ut which is (*\(*n more* ap- 
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Figures 17-20. Sfrlhtria kric^rifarfholdi in *x\ species. Ilolntxpc. S(»() PI 5993. height 21 mm. diameter xxith attachments 
60 nun. 


to tlie presemce <>1 spines or elicitations, an expanded 
peripheral flange and a nearlx smooth dorsal surface. 

CONCLUSIONS 

The ( >enozoic Nemophoridae ol (’hilt* and Pern elose a 
considerable biogeographic trap in tin* historx ol the 
laniilv. Oligocene n j eords of A ruophora are lew but the 
genus was already established in Australia Ponder 19S3> 
and New Zealand i Hen 1977 in the Locene. In tlue Mio¬ 
cene tin* genus was widespread in tin* Indo--Pacific Ke- 
gion with three speci( j s also present in tin* ('aril)bean 
Sea. Toda\ onK the txpe species. A couclu/liophora re¬ 
mains in the Americas Ponder 19S31 

Onr two species of Xcnoj)hora seem closely allied with 
New Zealand speei(*s. Similarities between lamias Iroin 
New Zealand and Vrgentina have recent lx been indicat¬ 
ed bv B( j n et al. (1997 . Onr rt*cords ol Xcnojdiora show 
that there are even more connections with Pacific South 


America, a fact which is. ol course, not surprising. More 
trans-Parifie affinities can 1m* expected Iroin Inrther 
studies ot Pacific South \merieaii lamias. 

SicUaria arnica Iroin Loeem* beds ol Mississippi max 
be an ancestor ol S. kric^crlxniholdi but has an open 
umbilicus like modern species. Ponder 19S*V discussed 
S tcslhjt'va as a possible earh ollshoot whih* Sfcllaria 
was still elose to \('iiof)liora . which max also be true lor 
S. krh'^crharlJtoldi. Iloxxexrr. characters ot the known 
Stcllaria species suggest that the lossii record oi this ge¬ 
nus is \er\ Iragmeiitarv 
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